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^ A device for the continuous introduction of buic material 
Sfo a pneumatic conveyinq conduit compri sin g a nrst vessel (2) 
gravtty fed wNti metertri ttvouf^ a valvod top Inlet (6) from a 
hoppw (I), and a aecond vessel (3) conr>ected vislne {fT) to the 
first vessel (2). VWien required, vessel (3) is topped up with 
melerial forced along Hne (17) from vessel (2). and vessei (3) 
d i spen se s the material via contrded valve (I) into conduit (14) 
which thus is connected to compressor (IS). TTm IcMf level top 
Inlet valve (6) of vessel (2) enables the system to be instated in 
a location where there is a height limitation. 
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MATERIAL CONVEYING APPARATUS 



THIS INVENTION relates t a device for the 
continuous introduction of bulk material into a 
pneumatic conveying conduit. 5 

The Invention is Intended for use in areas where 
there is a height limitation t)etween the outlet of the 
bulk storage and ground level. Present continuous 
feed devices which can operate with low height are 
ejectors, rotary feed valves or rotary screw pumps. to 
They have the disadvantages of. a) limitation on 
operating pressures, b) high wear rates of the 
moving parts, and. c) high power consumption for 
the moving parts. 

Blow tanks, which are a conventional method of is 
pneumatic transport could also be used, but 
because of the low height limitations the blow tanks 
would be quite smalt and because of their cyclic 
manner would not provide the conveyirYg rates 
afforded by the constant feed devices previously 20 
described. 

There are known methods of using two blow tanks 
situated side-by*side and working on aitemative 
cycles to provide a continuous material Input Into the 
conveying conduit, however, this does not resolve 25 
the height problem since the inlets for both vessels 
are by necessity positioned some distance apart and 
chutes from one outlet on the feeding bunker to 
both inlets would require considerable height to 
achieve ftow by gravity. 30 

Known principles of regulating the material flow 
continuously into the conveying conduit, are rotary 
valve feeders, screw feeders, and gravity ftow 
devtoes with pressure feed back signals to regulate 
material flow in accordance with conveying conduit 35 
pressure. 

The above known methods are capable of feeding 
materials into the conveying conduit continuously 
using pressure vessels as material pressure locks by 
locating one vessel on top of the other vessel with 40 
valves between each vessel and a valve on the inlet 
of the top vessel to aikiw material to (^avity Haw first 
Into the top vessel and then by gravity Into the 
bottom vessel which contains the material feeding 
device. This bottom vessel is kept under constant 4S 
pressure, stmiiar to that of the conveying conduit, 
and the top material and inlet vaNes operated In a 
manner which prevents pressure escape but allows 
material to gravitate Into the feeding vessel. How- 
ever, the major problem with ttiis arrangenrient is that SO 
ft is a relatively tall assembly and can therefore not 
be used in a system where there is a height 
iimttation. 

The present invention is based on the provisk>n of 
two vessels adjacent to one another, one acting as a 55 
"lock vessel*, the other as a feedbig vessel*. The 
. 'lock vessel* is smaller ttian the *feedlng vessel*, 
and is used on a cyclic basis to replenish material 
which is continuously discharged from the feeding 
vessel. Since the lock vessel has only t convey 60 
material the short distance between the two vessels. 
It can cyde frequently and hence be of a relatively 
small V lume in relation to the amount of material 



being conveyed through the system. The actual 
discharge rate from the feeding vessel Is controlled 
by the conveying conduit pressure. The objective Is 
to maintain a constant set tine pressure by the 
regidatlon of material flow into the conveying 
conduit. 

According to the Invention, there is provided a 
device for the introduction of tMilk materiel into a 
pneumatic conveyor conduit comprising a first 
vessel having a top material Inlet valve artd a material 
outlet, a supply means for compressed gas. arxi a 
second vessel having an outlet to the conveying 
conduit Includbig means to regulate the flow of 
material into the latter, the material outlet of the first 
vessel being coupled to the second vessel such that 
material is pneumatically conveyed thereto from the 
first vessel to re-fill the second vessel wheri required 
to ensure a continuous fksw of material into the 
conveying conduit, the first vessel being situated 
adjacent the second vessel, and connected to a bulk 
storage means which has its outlet to the ffrzt vessel 
at a level betow the level of the top of the second 
vessel. 

Thus the device may be used in a system wtiere 
there is a height limitation. The means to regulate the 
ftow of material into the conduit may typically be a 
rotary valve feeder, a screw feeder or a gravity flow 
device with a pressure feed back system. 

Preferably, the means for regulatir^g material flow 
into the conveying conduit is connected to pressure 
sensing means and to control means to adjust the 
material ftow dependent upon the pressure in the 
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An example of the device in accordance with the 
invention will now be described by way of example 
only with reference to the accompanying schematic 
drawing. 

A bulk feeding hopper I is situated with its outlet 
over the top inlet of a first vessel 2 wWch is at tow 
level above the ground 4. Air from a blower 16 picks 
up material fUlIng from a secorKi vessel 3 by gravity 
through a valve fl which is regulated by a control 
system 12 Includrig pressure sensing means to allow 
the correct amount of material into a conveying 
conduit 14 dependent upon a constant pre-deter- 
mined pressure in the part of the conduit indicated 
by reference P. 

Vessel 3 hokls material, and the pressure in the 
top of the vessel Is kept the same as at P by a 
balance line K). When material in vessel 3 is above a 
level sensor 9. two valves 18 aryj 16 are held dosed. 
When the level of material falls betow sensor 9, two 
valves 6 and 7 are opened altowing bessel 2 to fill to 
its level sensor 8. Then valves 6 and 7 close and valve 
15 is opened to admit pressurised air ^o the base of 
vessel 2 untM the pressure Is eqiml to that In vessel 3 
before valve 18 is opened. The pressure differential 
caused by a restricti n 13 in c nduit 14 causes 
material t be pneumatically conveyed firom vessel 2 
through conduit 17 into vessel 3. When transfer of 
material is complete valves 18 and 15 are ctosed. 
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During transfer from vessel 2 1 vessel 3 the air used 
for conveying vents through baianc pipe )0. Menn- 
brane 5 in the base of vessel 2 is a fiuidising 
membrane or sJmflar device to aerat the product 
before c nveying H to vessel 3. The cycle is repeated 
wt)en the material level falls below lev I sensor 9. 



reference t and as illustrated in the accompa- 
nyirtg draMfings. 
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1. A device for the introduction of tufk 
material into a pneumatic conveying conduit 
comprising a first vessel having a top material 

inlet vatve and a material outlet, a supply means is 
for compressed gas. and a second vessel 
having an outlet to the conveying conduit 
including means to regulate the flow of material 
into the latter, the material outlet of the first 
vessel being coupled to the second vessel such 20 
that material is prwumatlcally conveyed thereto 
from the first vessel to re-fill the second vessel 
when required to ensure a continuous flow of 
material Into the conveying conduit, the first 
vessel being situated adjacent the second 2S 
vessel and corv)ected to a bulk storage means 
which has its outlet to the first vessel at a level 
below the level of the top of the second vessel. 

2. A device according to Qaim I. wherein the 
means to regulate the flow of material into the 30 
conveying conduit is a gravity flow device with a 
feed-back control system. 

3. A device according to Qaim I or Ctaim 2. in 
which the means for regulating material flow 

into the conveying conduit is connected to 3S 
control means inciudirig pressure sensing 
mear^s thus to adjust the material flow deperul- 
ent upon a predetermined pressure in the 
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4. A device according to any preceding claim. 40 
including means in the base regwn of said first 
vessel to fluidise tt>e material therein and 
wherein saki supply means for compressed gas 

Is connected to sakl conveyir)g conduit. 

5. A device according to any preceding claim. 45 
IncHxting a balarKe line between the conveying 
conduit and said second vessel to ensure 
equalised pressures therein. 

S. A de^ce according to any preceding claim, 
including a pluraWy of control vaNes to cause 59 
material to be corweyed from said first to said 
second vessel when the level of material in the 
iatter falls bekTw a predetermined level 

7. A devk:a according to any preceding claim, 
wherein said first vesael is gravity fed with ss 
material from saki bufc storage means via saki 

top material inlet valve. 

8. A device accordk>g to any precedktg claim, 
tftfherain said first vessel includes level sensing 
means to cause operation of sakf top material 60 
inlet valve when the material in saki first vessel 

fails below a predetermined level. 

9. A device for the Introductkm of bulk 
materiai Int a pneumatto conveying conduit, 
substantially as hereinbefore described with 65 



